(a) Since Y = X 1 + (−X 2 ), Theorem 7.1 says that the expected value of the difference is
n (c) Although we could just use the fact that the expectation of the sum equals the sum of the expectations, the problem asks us to find the moments using φ M (s). In this case,
The variance of M is
Problem 7.4.2 points X i that you earn for game i has PMF
Since Y = X 1 + · · · + X n , Theorem 7.10 implies
n (b) First we observe that first and second moments of X i are
. By Theorems 7.1 and 7.3, the mean and variance of Y are
Problem 7.5.1 The total energy stored over the 31 days is
The random variables X 1 , . . . , X 31 are Gaussian and independent but not identically distributed. However, since the sum of independent Gaussian random variables is Gaussian, we know that Y is Gaussian. Hence, all we need to do is find the mean and variance of Y in order to specify the PDF of Y. The mean of Y is
Since each X i has variance of 100(kW-hr) 2 , the variance of Y is
Problem 7.6.1 (a) From Example 7.7, we see that
Note that K is a geometric random variable identical to N in Example 7.9 with parameter p = 1 − q. From Example 7.9, we know that random variable K has MGF
Since K is independent of each X i , V = X 1 + · · · + X K is a random sum of random variables. From Theorem 7.14,
We see that the MGF of V is that of an exponential random variable with parameter
Problem 8.1.1 Recall that X 1 , X 2 . . . X n are independent exponential random variables with mean value µ X = 5 so that for x ≥ 0, F X (x) = 1 − e −x/5 .
(a) Using Theorem 8.1, σ 2 M n (x) = σ 2 X /n. Realizing that σ 2 X = 25, we obtain
Now the probability that M 9 (X) > 7 can be approximated using the Central Limit Theorem (CLT).
Consulting with Table 4 .1 yields P[M 9 (X) > 7] ≈ 0.1151. (a) The probability of no queries in a one minute interval is P N(1) (0) = 6 0 e −6 /0! = 0.00248.
(b) The probability of exactly 6 queries arriving in a one minute interval is P N(1) (6) = 6 6 e −6 /6! = 0.161.
(c) The probability of exactly three queries arriving in a one-half minute interval is P N(0.5) (3) = 3 3 e −3 /3! = 0.224.
Problem 6.5.3 an the service times are iid exponential random variables, The time between service completions are a sequence of iid exponential random variables. that is, the service completions are a Poisson process. Since the expected service time is 30 minutes, the rate of the Poisson process is λ = 1/30 per minute. Since t hours equals 60t minutes, the expected number serviced is λ(60t) or 2t. Moreover, the number serviced in the first t hours has the Poisson PMF P N(t) (n) = (2t) n e −2t n! n = 0, 1, 2, . . . 0 otherwise
